Telomere amount and length assay.
Telomeres are specific DNA structure at the ends of chromosomes to protect chromosomes from fusion, recombination, and degradation. Telomere length changes are implicated in cell senescence, aging, tumorigenesis, and DNA repair. The standard method for measuring telomere length is Southern blot analysis. This method has several disadvantages, i.e., loss of DNA during membrane blotting, high background due to nonspecific binding of telomere probe to membrane, and loss of telomeric signal due to extensive washing. These limitations resulted in a low signal-to-noise ratio and, therefore, reduced sensitivity and reproducibility. The multi-step Southern blot is also highly labor-intensive. The present study was to develop a more quantitative assay of telomeric amount and length (TALA). TALA was based on solution hybridization and did not require blotting, prehybridization, and washing. The major steps were (a) DNA preparation and digestion with restriction endonucleases, (b) hybridization between DNA and telomeric probe, (c) agarose gel electrophoresis, and (d) autoradiography and data analysis. The telomere amount measured by TALA was linearly correlated with the amount of DNA analyzed (r2 = 0.985, P < 0.01). The telomere length measured by TALA also correlated with the telomere length determined by fluorescence in situ hybridization (r2 = 0.99, P < 0.01). Compared to the Southern blot analysis, TALA showed a 4-fold greater sensitivity, 4.6-fold higher signal-to-noise ratio, >2 fold-higher reproducibility, and 4-fold less time requirement. We report here a rapid, sensitive, and quantitative assay for measuring telomere length and amount.